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HAZARDS OF THE SEED BED
Gary A. Reusche 11
When seeds are planted, this act signals the initiation of a
series of processes which eventually lead to the emergence of the seedling and subsequently its development into a mature plant. The seed is
planted in a dehydrated state, too low in moisture content to permit
growth and development of the seedling. It must imbibe or take up water
until it is sufficiently hydrated to resume active growth. After it
begins to grow, specialized seedling structures push their way through
the soil and finally, when the seedling emerges from the soil surface,
sunlight triggers the photosynthetic apparatus of the plant. Between
planting and until the moment that photosynthesis provides enough energy
to "feed" the plant, the developing seedling is completely dependent on
its food reserves found in the seed unit.
During this process, from seed water uptake to plant establishment,
there are many "hazards" which the seed or seedling may encounter. The
object of my presentation is to discuss a problem that some· of you may
have already encountered or will encounter in the future. The problem
is this: "How do you answer complaints relating to stand problems?" A
farmer calls you up and says the seeds you sold did not germinate or
produced a poor stand. The farmer•s position, without doubt, is that
the seed were at fault --otherwise he wou·ld not be calling. The seedsman should know that when the seed left his warehouse they were at least
as good as what the label indicated. So there is a disagreement and an
investigation is the only way to solve the issue.
It would seem to be good business for the seedsman to come to a
congenial agreement with the farmer. Otherwise, you risk losing a
customer and gaining a lawsuit. On the other hand, the farmer•s pocketbook is involved, and he may not readily admit to mistakes, poor judgment, or adverse environment conditions at or after planting which
resulted in his poor stand and economic loss. A further complication is
that he may have some knowledge about the concept of seed vigor. That
is, the farmer "knows" that vigorous seeds are such that they will
produce healthy seedlings "under a wide range of environments including

11 Dr. Reusche was Research Associate, STL, MSU; he is now with
the Crop Science Dept., North Carolina State University, Raleigh, NC.
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both favorable and stress conditions. 11 * This may make a seedsman's
argument that environmental hazards are indeed relevant carry less
weight. When the farmer hears Wide range of environment .. he visualizes
anything from the Artie circle to the Sahara desert.
11

A lot of things can happen to a bag of seed after the label has
been attached. Seed lots differ in various characteristics such as
germination, purity and even their Shelf-life or storability. The
differences in storage potential are due to the history of the lot
before it was bagged and introduced into storage. With time, all seed
lots deteriorate in quality-- sometimes rapidly and, hopefully, if
properly managed, at a very slow rate. If you test your seed for
labeling purposes between December and February, as most seedsmen for
spring planted crops do, a great deal can happen to that seed lot before
it is planted in April to June.** And, there is a likelihood that
unless your quality control program periodically samples your lots,
there will be no more germination tests run on that lot after that first
test. State seed inspectors sample only about 20%*** of the seed lots
of cotton and soybeans sold in Mississippi and this is probably a reasonable estimate for other states.
11

11

During the investigation, the seedsman in order to be intellectually honest, must remain open to the possibility that the seed had
declined in quality before they were planted. Problems causing a
serious loss in seed quality can be divided into two broad areas: the
seed lot in question, due to its history prior to packaging, had low
storage potential, or that at some time during the storage period the
seed in question were subjected to adverse storage conditions.
In the first case, this low storage potential would apply to the
whole lot in question, and not simply a few bags. You should expect to
get more than one complaint from such a lot if it had quality problems.
If you could trace other bags of that same lot to another farmer who had
good results, you may narrow down the problem to the few bags in question belonging to the complaining farmer.
An example of a lot of soybeans with low storage potential happened
recently at the Foundation Seed Stocks here at Mississippi State
University. The following table summarizes the loss in germination:
* AOSA draft definition of seed vigor.
** Cotton planting in MS:
or later.

AOSA Newsletter, April 1976.

April 1 - May 31; Soybean:

April 15 - June 10

*** Personal communication, Mr. Charles Seiple, State Seed Testing
Laboratory, Miss. State, MS.
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Hill Variety (lot never sold as seed) of Foundation Seed
Sampling sequence
Germination at harvest
Germination after bagging (January)
Official Sample Germination (February)
Germination on April 1
2nd Official Sample Requested (April 15)
Germination in June

Percent germination
93
85
80.50*
70

68
42

*Good enough to obtain tags for sale
If the seed were subject to adverse storage conditions resulting in
a loss in quality, where are the possibilities that this could occur?
We might break down the post-bagging storage period into various parts
for analysis.
1.

Packaged storage

This refers to the time starting with bag filling and ending with
shipment from the seedsman•s storage warehouse. Seedsman may want to
consider sampling seed immediately prior to shipment as a routine part
of their quality control program.
2.

Distribution storage

This is the period where the seed lot has left the immediate con- trol of the seedsman, before arriving at the farm. The seed may be in
trucks moving to a distribution center (wholesale or retail outlets), or
stored at the distribution center awaiting sale and/or delivery to the
farmer. With high interest rates, farmers are waiting until planting
time to purchase seed.
3.

Farm storage

This is when the farmer takes possession of the seed at planting
time. This storage period is therefore short, but can be critical
because the seed are being moved around a lot and may be caught in a
rainstorm or something of this sort.
The Seed Technology Laboratory has been called a number of times
about this farm storage period. It is an important period, because if
the farmer himself mishandled the seed, he is the one responsible.
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A typical sc~nario where a major problem occurs is that the farmer
starts planting and a sudden rain interrupts his planting. His seed are
nearby on a flat-bed trailer and may get rained on. The weather then
stays bad for several days and the farmer cannot get back into his
field. He covers his seed during this time with a large plastic tarp.
During the period the farmer is waiting to plant, his seed are
heating up due to the damp bags and plastic cover holding the humidity
in as well as increasing the temperature. During this time if there is
not a dramatic decrease in germination, there is certainly a general
loss of seed quality.
Another example may be that the farmer simply does not think of his
seed as something living, something to protect. One man parked his seed
in a leaky barn awaiting planting, and then sued the seed company for
providing bad seed. Another man may temporarily store his seed in an
empty metal bin, where temperatures may be as high as 1250F or higher on
a sunny day.
It would seem advisable for seedsman to put some kind of label on
the bag stating: CAUTION: THESE SEED ARE ALIVE. TO INSURE MAINTENANCE
OF VIABILITY, STORE IN COOL, DRY PLACE.
Farmers want to take advantage of a period of good weather and try
to escape the problem of not being able to get into their field when a
heavy rain comes. They plant in dry soil, too dry to hydrate the seed
sufficiently to start that seed growing. Then they wait for rain.
Ample experimental evidence shows that even in extremely dry soil, seed
are going to take up water. So it is, in · essence, being stored in the
seedbed under conditions of high seed moisture content, high enough to
make that seed interesting to the soil-borne fungi and insects, high
enough to provide an extremely adverse storage condition. Every day the
seed wait for rain, vigor is being lost and possibly seed are dying. In
this case it would be important to know when the seed were planted, and
when the first rain came.
I hope I have made the point that if a confrontation between a
seedsman and a farmer occurs, there is next to no concrete evidence as
to where the blame lies. Usually you have only the standard germination
test taken back in January and that is it. Juries may be sympathetic to
the farmer and give him the benefit of this doubt if the issue appears
in court.
If I were a seedsman, I would want to know the exact quality of the
seed when it left my control.
I would also want to know the exact quality of the seed when
delivered to the farm.
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In this age of lawsuits on every issue, your quality control
program may have to face these issues.
The seed have to interact and survive field hazards to emerge. In
general, the greater the seed vigor, the greater the chance that a seed
will survive adverse environmental conditions. However, it is obvious
that no matter what the vigor level of the seed there are environments
where that seed will not emerge. High vigor is not an assurance that
you will get a stand under any conditions.
--Seed, whether in the laboratory or in the field, require water,
oxygen and a favorable temperature to germinate. In the standard
germination tests, the basis for all seed labeling, these conditions are
optimal. In the field, a wide range of environments is possible-- from
optimal to totally destructive.
Some environmental conditions that can present a hazard to uniform
stand establishment include:
1.

Soil Moisture

Waterlogged soils reduce the availability of oxygen. Dry soil will
either not permit the seed attainment of its critical hydration level
(it will not resume growth) or slow down growth to very low levels.
2.

Soil Temperature

In general, we are primarily bothered by soil temperatures on the
low side in the U.S. Low temperatures will slow growth and render the
seedling susceptible to seedling rot problems, particularly in cold, wet
soils. Cotton stands, for example, are often affected by periods of
cold soil temperatures.
3.

Soil Impedance

Soil can impede the emergence of seedling in two primary ways.
One, the soil can be compacted with a high bulk density and the seed
will have to expend a great deal of energy just to move through this
mass. Second, if after planting and before emergence there is a rain
followed by good dry i ng conditions, many soils will form a crust and the
seedling will either have to "find" a crack, push the crust out of the
way, or attempt to penetrate if. Frequently, the seedlings do not
"make" it.
A "wet" crust, sometimes referred to as a surface seal, has been
shown to restrict oxygen movement into the soil.
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4.

Soil Variability

Soil factors such as texture, drainage, crusting characteristics,
hydraulic conductivity and even organisms of the soil cannot be ignored
when investigating a stand failure. Soil variability exists even within
a given field, even on soils noted for their uniformity. Coarsetextured soils, high in sand, are generally loose, friable, and have
good aeration and drainage. Fine-textured soils, high in clay like the
so-called 11 buckshot 11 soils, may drain poorly and create problems in
seedbed preparation if plowed too wet (structure is broken down) or too
dry (great clods are turned up).
5.

Seedbed Preparation and Planting Operations

Tillage should produce a seedbed that provides seedlings with
adequate air and water and produces low mechanical impedances. Properly
adjusted planting equipment has been designed to place the seed at the
correct depth and pack the soil around the seed to provide a good
contact between the seed and soil. Needless to say, problems can occur
at the seedbed preparation and planting stage. Too rough a seedbed may
lead to an improper seed-soil contact. Improper adjustment of the
planter may lead to planting too deep.
6.

Herbicide Problems

Errors in the application of pre-emergence herbicides and herbicide
residuals incompatible with the crop being planted can and do adversely
affect stand establishment. In soybeans, one problem, I am told, is the
misapplication of the pre-emergence chemicals such as Syncor and Lexon.
If you are following cotton with soybeans, some of the cotton herbicide
residuals may interfere with the soybean germination (examples:
Cotoran, Karmex).
After receiving a complaint from a farmer, all the information you
can gather on that seed lot needs to be collected and analyzed. You may
request that the State Seed Lab retest the original sample for germination, or if you happen to have some bags of that lot still available,
pull a second sample and test it. You may want to check when that lot
left your warehouse and when it was delivered to the farmer. Has anybody else complained about the same lot? When you have all the available information on the lot in question, armed with this knowledge it is
time to visit the farmer and try to find out what may have happened after
the seed arrived at his farm and all the steps leading up to the complaint that the seed were no good.
County extension agents are called routinely to look at stand
problems and are up to date on the problems that farmers in his area are
having if the weather has been unfavorable. They know the ·s oils in
their area, and are experienced in trouble-shooting these types of
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problems. In addition, the seedsman could request that an Inspector in
the Seed Division of the State Department of Agriculture be included in
the investigation. There are many advantages to having an Inspector
present because his office represents the enforcement of the seed law
that is in question. It would appear advisable for the seedsman to meet
the farmer and his county agent or the Inspector when arriving at the
farm for the investigation.
A step-by-step discussion of what the farmer did with the seed from
the moment he accepted delivery until it was in the ground would appear
advisable. You might want to look at where he stored it, or look over
his planting unit. A discussion of the climate before and after .
planting would be appropriate. Actually looking at the stand may indicate that part of his field looks good, and it was a localized condition
that did not result from the seed. How deep were the seed planted? You
are looking for anything and everthing that may have produced the poor
stand. If the farmer has some of this planting seed remaining, then you
should sample it and test its viability. I wouldn't be surprised if the
farmer doesn't already have results from such a test, but he may have
improperly sampled or received a biased result.
This investigation at the farmer's field is critical in terms of
human relations. The seedsman must appear to be interested in uncovering the truth and not trying to save the cost of replacing the seed
and whatever else is being requested. If a problem has occurred at the
farm, every attempt could be made to improve the farmer's competancy so
that the problem will not reoccur. A decision has to be arrived at to
the mutual satisfaction of both the farmer and seedsman, otherwise a
discontented farmer may come back to you later with a lawyer by his
side.
Let's discuss some real life situations that have occurred and what
happened.
Case History #1
One seedsman was selling hermetically sealed vegetable seed. The
seed were sealed in metal tin and, generally speaking, if properly
packaged in this manner will store well for 2 - 4 years (that is, if
they are high quality seed when entering storage and dried to a low
moisture content). The seedsman sampled the lot and it tested good.
What was not noticed, though, was that the moisture content of the seed
was too high and the lot was deteriorating.
A farmer bought some seed of the lot in question. He complained to
the seedsman that he didn't get a stand. The seedsman was willing to
replace the seed but that wasn't good enough for the farmer. Even if he
replanted, he could not make the early marketing date that he required
to make a profit.
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What happened? The seedsman settled with the farmer for a sizeable
amount.
Case History #2
One seed company was trying to sell seed to a farmer, and the
farmer drove a hard bargain. When the deal was made, the farmer
received a verbal guarantee that the purchased seed were of such quality
that they would produce a stand. Well, as you might guess, the farmer
did not get an adequate stand and called up the seedsman. The investigation indicated a 4 11 rainfall after planting, followed by a prolonged
cold spell. The farmer and seedsman both agreed that it was the adverse
environment that spoiled the stand.
What happened? The seedsman replaced the seed because the farmer
insisted that he had a guarantee .
Case History #3
One farmer planted sorghum in June (too late) and when he was
looking for seed all he could find was some carry-over seed that tested
reasonably good (80%). After planting, there was a dry spell and the
farmer complained to the seedsman about a poor stand.
The seedsman and farmer visited the field in question wi thout the
County Agent or Chief Inspector present. Most of the acreage planted
looked pretty good. The problem was localized in different areas of the
field and it appeared that the poor stand was caused by soil variability
and not the seed.
What happened? The farmer took the seedsman to court and won. The
farmer claimed the whole field was bad and some of his neighbors testified on his behalf. What really nailed the coffin for the seedsman
was a report he had furnished to the farmer indicating that the vigor of
the carry-over seed was marginal . The seedsman, in effect, made two
mistakes. There was no documentation of the facts and it was his word
against the farmer's. Second, he gave the farmer the results of a vigor
evaluation, and vigor was not the issue and no law requires that vigor
information be provided.
Case History #4
In one example, a seedsman had a lot of cotton that he wanted to
sell. The seed was first tested right after ginning before the linters
were removed, and had a germination of 80%. The seedsman went ahead
and delinted the seed, and retested and found a low germination. In
spite of all these indicators of quality problems, the seedsman went on
to sell some of the lot.

103

You can guess what happened. The farmer had stand problems, and I
haven't heard the outcome of the case which went to court. However, it
doesn't look too good for the seedsman given the above facts.
Case History #5
This is an excel,lent example of a case where an investigation
uncovered evidence that the farmer had never considered important, but
caused his field to be contaminated with a noxious weed. The farmer
called the seedsman and complained that he had red rice in his field and
he was sure it came from the planting seed (which happened to be 11 Registered11). From the way the farmer talked, the seedsman understood that
it was the first time the field had been planted in rice and so there
was no other possibility for the red rice to be in his field. A review
of all the records by the seedsman showed no mention of red rice contamination. An investigation was held at the farm.
·
The farmer had drilled his rice. When he indicated the red rice
areas of his field, red rice was indeed present but some of it was
.. outside the drill .. and circular clumps of red rice plants were found.
This evidence indicated that the red rice had not been planted. As the
farmer talked, it became apparent that he had in fact planted rice the
previous year. When questioned about the previous year, he recalled
that his brother who also planted rice had helped him harvest. The
pattern of red rice in the field seemed to be diagonal, in a line
across the field, as if his brother's combine had left a trail of red
rice as it moved across the field to help in the harvest.
What was the outcome? The farmer dropped the complaint against the
seedsman. (Now, I don't know what happened between the farmer and his
brother!)
Case History #6
In this example, a seedsman sold a farmer two lots of the same
variety. The farmer planted the seed in an 8-row planter unit without
separating the two lots he bought. In other words, first he emptied a
bag of one lot into his planter, and then a bag from the second lot,
without paying any attention to the lot planted. The seedsman received
a complaint about a poor stand.
A field investigation showed a definite pattern to the stand
problems. One row with little or no emergence was surrounded on both ·
sides with rows of uniformly good emergence. It was obvious in the
field that one of the lots was good whereas the other was bad.
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Case History #7
One farmer called up and complained about weed problems. He was
convinced that his planting seed had been contaminated. The seedsman
pulled out his records on the lot in question and found no mention of
any weed seeds and no indication that such a problem may exist. An
investigation was held. Two facts were turned up. One, the weed seeds
in question were found 11 in the drill 11 (that is, vdthin the row planted
by the drill versus 11 0utside the drill 11 or in between rows). Second,
the farmer had some of this planting seed l~ft over and it was inspected. The weeds in question were found in the bag.
What was the outcome? The seedsman agreed that the weed problem
originated with . the planting seed. He agreed to supply the farmer with
planting seed the next year.
Case History #8
One farmer was planting wheat and when it came up it was badly
contaminated with bromegrass (Bromus inermis) and ryegrass (Lolium
spp.). He called his county agent and they both agreed that a complaint
should be lodged against the seedsman. The seedsman at first was ready
to replace the seed but the farmer was not satisfied with this. So an
investigation was held with the assistance of a state agency.
The investigation showed the field to be indeed contaminated with
bromegrass and ryegrass. It also noted that bromegrass and ryegrass was
abundantly present outside the wheat field (across the road in a fallow
area and on the side of the road). After talking awhile, the farmer
remembered that after he had planted the field under investigation, he
had some seed left in the hopper and went on the plant another field
down the road. The group then visited the second field and it was pure
wheat -- no contaminants.
What happened? The farmer admitted the obvious fault that the
bromegrass and ryegrass had been present for years. He was then willing
to 11 let 11 the seedsman replace the planting seed. I don't have to tell
you what the seedsman said to that!
Case Hi story #9
A seedsman received a call from a farmer, and the farmer claimed
that the seed he bought contained cockl~bur. Never had the farmer had a
problem with cocklebur in his field before and he was sure the seed he
bought was contaminated.
The investigation showed up two facts. The seedsman sampled some
bags of the lot still remaining in his warehouse. He found, to his
surprise, that there was in fact cocklebur that he had not removed
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during cleaning and no prior analysis had noted. Cocklebur seed was
also found in the drill, indicating that it was probably planted.
What was the outcome?
the cocklebur.

The seedsman paid for chemicals to eradicate

